Comparison of kinetic models
In 1941 Wall introduced the first model to describe copolymerisations. 1 The Mayo-Lewis model was developed a few years later and made it possible to describe non-ideal behaviour. This extension was necessary to describe alternating copolymerisation behaviour as observed in the radical copolymerization of styrene and methyl methacrylate. 2 Both models are identical for the case of . For high conversion the
integrated form of the Mayo-Lewis model is necessary to accurately describe the copolymerization. 2 The integration can be performed by the Skeist relation. 3 In this way the Meyer-Lowry equation was derived (Table S1 Entry 3). 4 Recently our group derived an analogous equation for the ideal Wall Model (Table S1 Entry 3). 5 In the following, the two models in differential and integral form are summarized: Differential form
Integrated of differential fractional form with Skeist 3 relation: 1 
Meyer-Lowry equation 4 The integrated form of both models was used to fit the experimental data of the copolymerisation experiments. As recently described by our group, overfitting in the analysis of reactivity ratios is a problem which was not taken into account so far.
Overfitting is a statistical phenomenon that occurs when data is fitted to a model which is more complex than it needs to be. This is the case when a model with more parameters than necessary is used to explain the variation in the data. The use of a model with irrelevant parameters gives a worse description of the behaviour, since the parameters are fitted to random variation (noise). 6 Following the principle of Ockham's razor the simplest model that successfully describes the data should be used. 7 In the case of reactivity ratios the simple Wall-Model requires just one reactivity parameter ( ) for the description of copolymerisation data, while the Mayo-Lewis model relies
on two independent reactivity ratios. In the case of an ideal copolymerization r 2 is completely described as r 1 -1 , making the independent determination of both parameters redundant. Lynd and coworkers showed that many ionic copolymerisations can be The results of the fits of both models to the data of the three copolymerisation experiments are shown in Figures S1, S2 and S3. As is evident, the Integrated ideal fit can very well describe the experimental data, and the more elaborate Meyer-Lowry fit negligibly increases the quality of the fit. This lends strong support to ideal copolymerization behaviour.
Description of the terpolymerisation of Myr/I/4MS
For the accurate description of a terpolymerisation by the non-ideal Mayo-Lewis model seven independent reactivity parameters are required. 9 However, in the ideal case only the decrease of the three monomers (myrcene, isoprene and 4-methylstyrene) is taken into account (active chain end has no influence), and a terpolymerisation can be easily described as two simultaneous copolymerisations. From two reactivity ratios in the ideal case all other can be derived as shown in (1 and This shows that the terpolymerisation can be well-described with ideal behaviour.
Another property of an ideal copolymerisation is the fact that reactivity ratios are multiplicative:
To model the terpolymer microstructure, we chose the following approach: using the Wall model, every monomer concentration can be expressed as a function of the concentration of monomer A. From the data for all monomers the array for the total conversion can be calculated:
In analogy the instantaneous incorporation of monomer A was calculated from the following relation:
[ ]
Analogously follows for the instantaneous incorporation for B and C: As is evident, the simulation in Figure S7 describes the terpolymerisation adequately.
Note that for the simulation only the values for , and as two reactivity ratios are 
SEC
Figure S11 SEC elugrams of 4MS copolymers (Table S2 Entry 1 -6 ).
Figure S12 SEC elugrams of styrene (S) copolymers (Table S2 Entries 7 and 8).
DSC
Figure S13 DSC thermograms of 4MS copolymers (Table S2 Entry 
